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Abstract 
ABET accreditations assure the relevant professional community and to the world at large, that a program meets the quality 
standards set by a technical profession. Although ABET (Accreditation Board for Engineering and Technology) is primarily 
focused on the US programs; on invitation, it may extends it services to programs outside the US. Programs at the College of 
Engineering, Sultan Qaboos University, were among the first to be accredited by ABET (2006-08) in the Arabia Gulf. The 
preparation for such accreditation started in earnest in 2001. Such preparation is in-progress to get ready for another one 
coming up in Fall 2013. In this presentation, we attempt to share our experiences in developing necessary steps for suitable 
Continuous Quality Improvement toward the accreditation. ABET accreditation is based on eight general criteria. Here, the 
discussion focuses on criteria (iii) Student Outcomes and (iv) Continuous Improvement. It describes how the Student 
Outcomes were subdivided into sub-outcomes to make it easier for direct measurement, assessment and evaluation. We will 
use Chemical Engineering Program at the College of Engineering, Sultan Qaboos University as a case to highlight the 
importance of Faculty Corporation, curriculum alignment, students’ awareness and record/feedback towards effective quality 
improvement for the program. 
© 2013 The Authors. Published by Elsevier Ltd.  
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Norngainy Mohd. Tawil, Kamaruzaman Yusoff, Mohamad Sattar Rasul 
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1. Introduction  
Chemical engineering education is continuously evolving due to new demands on graduate attributes and 
rapid changes in the Chemical Industry [1,2]). The changes are particularly important in developing alternative 
and improved material inputs, process, outputs, safety and sustainability. Therefore, graduates must not only be 
technically competent; but also must have broad background - in knowledge, skills and attributes - that makes it 
easy for them to adopt and adapt to new situations [3]. The dynamics nature of the demand on the graduates is 
demonstrated in the way our department evolved over the last 15 years. The Department of Petroleum and 
Chemical Engineering (PCE) in the College of Engineering at Sultan Qaboos University (SQU) started in 1986 
as a Department of Petroleum Engineering of the new university. Soon the importance of Mining to the country 
was realized. Therefore, Mining section was added in 1989 and the name was changed to Petroleum and Mining 
Engineering. The country’s development in the Gas Industry and plans to expand the downstream 
industrialization necessitated a review of the existing curriculum. It was restructured in 1998 to include two new 
streams: Chemical and Petrochemical as well as Metallurgical (materials) and Industrial Minerals Engineering. 
In 2003, the streams metamorphosed into two independent undergraduate Bachelor of Engineering degree 
programs in Petroleum and Natural Gas Engineering (PNGE) and Chemical and Process Engineering (CHPE). 
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At about the same time, the CHPE program faculty and college administrations decided to design the curriculum 
to address local demand, but in line with the international best practice. 
Therefore, a process for a Program Accreditation by the US-based Accreditation Board for Engineering and 
Technology (ABET) was initiated. ABET deals with quality assurance of Engineering Programs. Its 
accreditations assure the students, parents, employers and other stakeholders that a program meets the quality 
standards set by the technical profession [4]. Chemical Engineering and other programs at the College of 
Engineering, Sultan Qaboos University, were among the first to be fully accredited by ABET (2006-08) in the 
Arabia Gulf. ABET accreditation is based on eight general criteria – (i) Students, (ii) Program Educational 
Objectives (PEOs), (iii) Student Outcomes (SOs), (iv) Continuous Improvement, (v) Curriculum, (vi) Faculty, 
(vii) Facilities and (viii) Institutional Support. There may be additional program specific criteria [4]. This article 
focuses on criteria (iii) and (iv). In our opinion, these are the most important criteria that determine the most 
essential activities of any higher education institution. The SOs are the raisons d'être for producing graduates. 
Borrowing from feedback control, the criteria (ii) and (iii) are the set points, criterion (vi) is the measurements, 
record and evaluation mechanism and other criteria are the necessary input (disturbance or manipulated) 
variables [5]. This is further demonstrated in figure 1. 
 
 
 
Fig.  1. Continuous Improvement Cycle for PEOs and SOs 
 
2. The CHPE Program Educational Objectives and Students Outcome  
 
The CHPE program has developed the vision, mission, and educational objectives in line with those of the 
University and the College of Engineering. The vision and mission statements of the Petroleum and Chemical 
Engineering Department are: 
The PCE’s vision is to be considered among the top departments in the World, which produces graduates 
receiving worldwide recognition, and is able to attract top notch faculty.  
The PCE’s mission is to provide students with quality petroleum and chemical engineering education, 
provide services, and carry out basic and applied research. 
The Department will specifically strive to: 
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• Provide educational experience to produce quality engineers.  
• Carry out services that reinforce the public understanding of technology and lead to an 
improvement in the quality of life.  
• Provide an environment, which will enable students and faculty members to contribute to the 
advancement of knowledge and innovative practice of engineering.  
2.1. Program Educational Objectives 
 
The Program Educational Objectives (PEO’s) of the CHPE are to prepare graduates:  
• PEO-1:  To become skilled Chemical and Process Engineers who can serve as professional role models 
for the next generation. 
• PEO-2: To take part in the development of the country’s Chemical and Process Industries and are able 
to work abroad. 
• PEO-3: To develop themselves professionally or follow graduate studies. 
• PEO-4: To apply principles of Mathematics, Chemistry, and Chemical Engineering to the design and 
operation of safe, economically feasible, and environmentally responsible Chemical and Petroleum 
Processing Systems. 
These objectives were well perceived and approved by the program constituencies (Students, Faculty, Alumni, 
employers and Industrial Advisory Board 
 
2.2. The CHPE Students Outcomes 
 
The eventual outcomes selected for the CHPE Program were the same as the Outcomes in Criterion 3 of 
ABET Engineering Criteria 2012-2013. Graduating students should have these outcomes as listed in Table 1. 
Furthermore, the relation of student outcomes to the Program Objectives is outlined in the same table. 
 
2.3. Core courses in the curriculum linkage to the SOs and PEOs  
 
The Student Outcomes (SOs) are achieved through core courses in the curriculum. The contribution of CHPE 
courses to the SOs is displayed in Table 2 for courses that have been assessed during the latest cycle. There are 
different degrees (low, medium and high) of coverage depending on the nature of the course. For example, the 
coverage of ‘F’ is low in Material Engineering, while it is high in Professional Practice. As described below, the 
outcomes prepare the graduate to attain the objectives.  
The CHPE Student Outcomes and associated courses in the curriculum lead to achievement of the Program 
Educational Objectives. Using the courses associated with the SOs, the graduates attain the stated objectives 
through achieving target performances in different courses associated with the outcomes (Table 1). PEO-1 
focuses on skill acquisition and professionalisms which must be demonstrated by our graduates through actions 
and attitudes that could be observed to serve as role model. The skill acquisition is attained through the courses 
associated with outcomes A, B, C and E (such as Thermodynamics, Fluid Flow, Reactions Engineering and 
Computer Aided Design). In addition, the professional component is further attained through outcomes F and G 
(using courses such as Professional Practice, Laboratories and Plant/Process Design). PEO-2 focuses on 
participation in development of local Chemical Processes Industries and an ability to work elsewhere in the 
global settings. This may be achieved through the courses associated with outcomes D, H, I, J and K (using 
courses such as Professional Practice, Laboratories, Engineering Economy, Chemical Process Industries and 
Final Year Projects). The PEO-3 is achieved through the outcomes C, D, E, G, I and K. These are associated 
with courses such as Computer Aided Design, Process Heat Transfer, Reaction Engineering and Unit Operation 
II. PEO-4 is achieved using outcomes A, C, E, F, H, J and K. They are linked with courses such as Chemical 
Engineering, Thermodynamics, Process Control, Plant Design and Projects I & II and Engineering Economy. 
Furthermore, Industrial trainings (both inside and outside the country) are used to achieve outcomes D and G 
which are linked to PEOs-1, 2 and 3. Some of our students participate in the International Association for the 
Exchange of Students for Technical Experience (IAESTE). This experience further re-enforces the students’ 
ability in outcomes D, G and I. 
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Table 1 Mapping of CHPE PEO’s to CHPE Students Outcomes 
 
Program educational Objectives   Æ 
Student Outcomes 
PEO1 PEO2 PEO3 PEO4  
• An ability to apply knowledge of mathematics, science, and 
engineering √   √ 
• an ability to design and conduct experiments, as well as to 
analyze and interpret data √    
• an ability to design a system, component or process to meet 
desired needs within realistic constraints such as economic, 
environmental, social, political, ethical, health and safety, 
manufacturability, and sustainability. . √  √ √ 
• an ability to be a team player working in multi-disciplinary 
fields.  √ √  
• an ability to identify, formulate, and solve engineering 
problems √  √ √ 
• an understanding of professional and ethical responsibility √   √ 
• an ability to communicate effectively √  √  
• the broad education necessary to understand the impact of 
engineering solutions in a global and societal context  √  √ 
• a recognition of the need for, and an ability to engage in 
life-long learning  √ √  
• a knowledge of relevant contemporary issues  √  √ 
• an ability to use the techniques, skills, and modern 
engineering tools necessary for Chemical and Process 
Engineering practice. 
 √ √ √ 
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Table 2 Distribution of Students Outcomes to CHPE Core Courses 
^ŵ Code Course Name 
ABET A-K A B C D E F G H I J K
PIs
ϰ ,WϯϭϬϮ ŶŐŝŶĞĞƌŝŶŐdŚĞƌŵŽĚǇŶĂŵŝĐƐ
ϰ ,WϯϭϭϮ WƌŝŶĐŝƉůĞƐŽĨŚĞŵŝĐĂůWƌŽĐĞƐƐĞƐ
ϱ ,WϮϮϭϭ KƌŐĂŶŝĐŚĞŵŝƐƚƌǇ
ϱ ,WϯϯϬϮ &ůƵŝĚ&ůŽǁ
ϲ ,WϯϭϬϭ DĂƚĞƌŝĂůƐŶŐŝŶĞĞƌŝŶŐ
ϲ ,WϯϮϭϭ ƉƉůŝĞĚWŚǇƐŝĐĂůŚĞŵŝƐƚƌǇ
ϲ ,WϯϰϬϮ ,ĞĂƚdƌĂŶƐĨĞƌ
ϲ WE'ϯϮϬϮ EƵŵĞƌŝĐĂůDĞƚŚŽĚƐ
ϳ ,WϯϭϬϯ WƌŽĨĞƐƐŝŽŶĂůWƌĂĐƚŝĐĞ
ϳ ,WϰϭϭϮ dŚĞƌŵŽĚǇŶĂŵŝĐƐ
ϳ ,WϰϮϭϮ hŶŝƚKƉĞƌĂƚŝŽŶƐ/
ϳ ,WϰϯϭϮ ŚĞŵŝĐĂůŶŐŝŶĞĞƌŝŶŐ>Ăď/
ϳ WE'ϰϭϬϭ ^ƚĂƚŝƐƚŝĐƐĨŽƌŶŐŝŶĞĞƌƐ
ϴ ,Wϰϭϭϰ ŽŵƉƵƚĞƌŝĚĞĚĞƐŝŐŶ
ϴ ,WϰϰϭϮ WƌŽĐĞƐƐ,ĞĂƚdƌĂŶƐĨĞƌ
ϴ ,WϰϱϭϮ ŚĞŵŝĐĂůZĞĂĐƚŝŽŶŶŐŝŶĞĞƌŝŶŐ
ϴ ,WϰϲϭϮ hŶŝƚKƉĞƌĂƚŝŽŶƐ//
ϴ WE'ϱϭϬϯ ŶŐŝŶĞĞƌŝŶŐĐŽŶŽŵǇ
ϵ ,WϰϳϭϮ ŚĞŵŝĐĂůŶŐŝŶĞĞƌŝŶŐ>Ăď//
ϵ ,WϱϭϭϮ ŚĞŵŝĐĂůWƌŽĐĞƐƐŽŶƚƌŽů
ϵ ,WϱϯϭϮ WƌŽũĞĐƚ/
ϵ ,WϱϰϭϮ WůĂŶƚĂŶĚWƌŽĐĞƐƐĞƐŝŐŶ
ϵ WE'ϱϮϬϯ DĂŶĂŐĞŵĞŶƚĨŽƌW
ϭϬ ,WϯϮϭϮ ŚĞŵŝĐĂůWƌŽĐĞƐƐ/ŶĚƵƐƚƌŝĞƐ
ϭϬ ,WϱϮϭϮ ŚĞŵŝĐĂůŶŐŝŶĞĞƌŝŶŐ>Ăď///
ϭϬ ,WϱϱϭϮ WƌŽũĞĐƚ//
,ŝŐŚ DĞĚŝƵŵ >Žǁ ůĂŶŬ E
 
 
2.4. Sustainable assessment of the PEOs and SOs 
After the formulation of the PEOs, SOs and their linkages, two important questions must be addressed [6]: (i) 
How is each course designed – learning objectives, course outcomes, performance target, instructional 
techniques and assessment tools? (ii) How can we raise the performance target for each course – bearing in 
mind the link between a course, other courses and the entire program performances? Different targets are 
assigned to courses based on the level of cognitive domain which each student is expected to attain. Therefore, 
the course must be planned, assessed and evaluated properly. The assessment and evaluation will be used for 
continuous quality improvement to ensure the attainment level is achieved. The level may be maintained or 
raised based on the current and future quality required from the students/graduate – knowledge, skill and 
attitudes. There are two important challenges to this process. 
The tasks of assessment and evaluation may be daunting for the faculty members. This is partly because 
many of the SOs are rather general and difficult to assess [6]. As suggested by others, the SOs need to be 
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subdivided into sub-SOs or elements [7]. This makes them easier to assess. In addition, for each sub-SO clear 
attributes or cognitive level may be identified.  
Each course is designed to address the SOs assigned to it by a program committee. Then instructors 
developed the learning objectives, course outcomes, performance target, instructional techniques and assessment 
tools using the sub-outcomes outlined above. They used appropriate attributes or cognitive domain for the 
assessment and evaluation. For each of these, the cooperation of all the faculty members is important.  For the 
purpose of accreditation a sample of these sub-outcomes are taken from different courses. In order to make the 
assessment process easier, these elements are distributed among the core courses over seven semesters. Only 
two samples are taken from course in the semesters 4, 5 and 6. More samples are taken from courses in the later 
semesters. 
 
2.4.1. Student Outcomes and their sub-divisions 
 
2.4.1.1. The students should have:  
 
A. An ability to apply knowledge of mathematics, science & engineering.  
A1  An ability to apply knowledge of mathematics 
A2 An ability to apply knowledge of science 
A3 An ability to apply knowledge of engineering 
B. An ability to design & conduct experiments, as well as to analyze & interpret data.  
B1 An ability to design experiments 
B2 An ability to conduct experiments 
B3 An ability to analyze and interpret data  
B4 Ability to present experimental findings 
C. An ability to design a system, component or process to meet desired needs.  
C1 An ability to design a component   
C2 An ability to design a system  
C3 An ability to design a process 
D. An ability to function in multi-disciplinary teams  
E. An ability to identify, formulate & solve engineering problems  
E1  An ability to identify engineering problems 
E2  An ability to formulate engineering problems 
E3  An ability to solve engineering problems 
F. An understanding of professional & ethical responsibility  
F1 An understanding of professional responsibility 
F2 An understanding of ethical responsibility 
G. Ability to communicate effectively  
G1 Produce effective written communication 
G2 Produce effective oral communication 
G3 Adapt presentation style and content to match the audience 
H. The broad education necessary to understand the impact of engineering solutions in a global context  
H1  Identify the current issues confronting the discipline. 
H2  Evaluate alternative engineering technology solutions taking into account current issues. 
I. A recognition of the need for & an ability to engage in life-long learning  
J. A knowledge of contemporary issues  
K. An ability to use the techniques, skills & modern engineering tools necessary for engineering practice  
K1 Ability to use techniques and skills necessary for engineering practice 
K2 Ability to use modern engineering tools necessary for engineering practice 
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Table 3 Summaries of Results of Student Outcome from Direct Assessment of Course (the numbers indicate the percent of students who 
earned at least 70% of grades) 
 
Code Course Name 
ABET A-K D I J
Sub-SOs 1 2 3 1 2 3 4 1 2 3 1 1 2 3 1 2 1 2 3 1 2 1 1 1 2
,WϯϭϬϮ ŶŐΖŐdŚĞƌŵ 36 50
,WϯϭϭϮ WƌŝŶĐŝƉůĞƐŽĨŚĞŵWƌŽĐƐ 75 79
,WϮϮϭϭ KƌŐĂŶŝĐŚĞŵŝƐƚƌǇ
,WϯϯϬϮ &ůƵŝĚ&ůŽǁ 70 74
,WϯϭϬϭ DĂƚĞƌŝĂůƐŶŐŝŶĞĞƌŝŶŐ 71
,WϯϮϭϭ ƉƉůŝĞĚWŚǇƐŝĐĂůŚĞŵŝƐƚƌǇ 44 44
,WϯϰϬϮ ,ĞĂƚdƌĂŶƐĨĞƌ 92
WE'ϯϮϬϮ EƵŵĞƌŝĐĂůDĞƚŚŽĚƐ 64 86
ϯϬϭϱ ůĞĐƚƌŝĐĂůŶŐΖŐ&ƵŶĚƚĂůƐ
,WϯϭϬϯ WƌŽĨĞƐƐŝŽŶĂůWƌĂĐƚŝĐĞ 64 71 64
,WϰϭϭϮ ŚĞŵŶŐΖŐdŚĞƌŵŽ 68 100 100
,WϰϮϭϮ hŶŝƚKƉĞƌĂƚŝŽŶƐ/ 70
,WϰϯϭϮ ŚĞŵŝĐĂůŶŐŝŶĞĞƌŝŶŐ>Ăď/ 100 100 100 100 100 100 100
WE'ϰϭϬϭ ^ƚĂƚŝƐƚŝĐƐĨŽƌŶŐŝŶĞĞƌƐ 87
,Wϰϭϭϰ ŽŵƉƵƚĞƌŝĚĞĚĞƐŝŐŶ 95 89 91
,WϰϰϭϮ WƌŽĐĞƐƐ,ĞĂƚdƌĂŶƐĨĞƌ 100 88 100 100
,WϰϱϭϮ ŚĞŵŝĐĂůZĞĂĐƚŝŽŶ 71 74 74 74
,WϰϲϭϮ hŶŝƚKƉĞƌĂƚŝŽŶƐ// 68 68
WE'ϱϭϬϯ ŶŐŝŶĞĞƌŝŶŐĐŽŶŽŵǇ 92 73 95
,WϰϳϭϮ ŚĞŵŝĐĂůŶŐŝŶĞĞƌŝŶŐ>Ăď// 82 100 84 87 79
,WϱϭϭϮ ŚĞŵŝĐĂůWƌŽĐĞƐƐŽŶƚƌŽů 51 92 80 90 82
,WϱϯϭϮ WƌŽũĞĐƚ/ 90 80 81 81 83 82 78 69 78 87
,WϱϰϭϮ WůĂŶƚĂŶĚWƌŽĐĞƐƐĞƐŝŐŶ 97 100 97 100 100
WE'ϱϮϬϯ DĂŶĂŐĞŵĞŶƚĨŽƌWĞƚƌŽůĞƵŵ 96 83
,WϯϮϭϮ ŚĞŵŝĐĂůWƌŽĐĞƐƐ/ŶĚƵƐƚƌŝĞƐ 100 100
,WϱϮϭϮ ŚĞŵŝĐĂůŶŐŝŶĞĞƌŝŶŐ>Ăď/// 56 100 100 100 81 81
,WϱϱϭϮ WƌŽũĞĐƚ// 64 95 87 74 74 80 82 79 91 72 82 78
sZ'^ ϲϰ ϱϳ ϲϯ ϳϵ ϭϬϬ ϵϬ ϵϲ ϴϬ ϳϲ ϵϲ ϴϵ ϴϭ ϴϵ ϵϭ ϴϬ ϴϭ ϵϬ ϴϳ ϴϲ ϵϮ ϴϱ ϳϴ ϴϭ ϴϲ ϴϱ
COUNTS ϰ ϰ ϰ ϯ ϯ ϯ ϯ ϯ ϯ Ϯ ϱ ϱ ϰ ϰ ϰ ϰ ϰ ϰ ϰ ϰ ϰ ϯ ϯ ϯ ϯ
KA B C E F G H
 
 
The assessment process is based on questions in (i) Final examination, (ii) Term examination, (iii) Quizzes, (
iv) Homeworks (v) Senior project report (vi) Senior project presentation and (vii) Projects’ Reports/presentations 
in different courses. Core courses were selected for the assessment process as shown in Table 3. For each of 
these, minimum of two of the assessment tools are used to collect data. 
  
• In this accreditation cycle, the collection is done either every semester or every year depending on the offering of 
the courses. It was decided to subdivide the outcomes into Performance Indicators (PI) for better measurement of 
the outcomes. 
• The target minimum students’ performances are set at 70% to be achieved by at least 70% of the students. 
• Both direct and indirect methods were used to obtain results of the assessments and evaluation of the outcomes 
using the performance indicators. 
3. Results and Recommendation for Improvement  
3.1. Direct Assessment I: Instructors Questions – Quizzes, Exams, Homeworks, etc 
 
The Student Outcomes (SOs) results of the first cycle (Fall2011 and Spring2012) and related courses are 
summarized (Table 3). This was presented to the departmental board at its first meeting of Fall2012. The meeting was 
specially called to address accreditation matters. Subsequent meetings by Focus Groups recommended actions for 
improvement. The set target to be achieved is 70-70 (that is 70% of student should get 70% of the obtainable grades). 
The results may be put into three categories- (i) SOs that are achieved, (ii) SOs that are not achieved in earlier 
courses, but achieved in later courses and (iii) SOs achieved in earlier courses, but not achieved in later courses. 
 
The SOs, percent of students who achieved 70% and recommendations for improvement are outlined below: 
• Students Outcomes D, E, G, H, I and K were achieved satisfactorily. Outcomes F and J were 64% in Professional 
Practice. This was perhaps due to early introduction of the outcomes. But when they were later Re-enforced in 
subsequent courses, they were achieved at much higher percentages (74 – 100%). 
• Outcome B was achieved satisfactorily (82 – 100%) in four courses. However, sub-outcome B1 (design of 
experiment) turned out to be achieved in Chemical Engineering Laboratory II (Lab II), but was below 
expectation (56%) in Lab III. The students were introduced (to Design of Experiments in Lab I). It appeared that 
the students’ ability to independently design experiments was not properly re-enforced. That was why they did so 
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poorly in Lab III. Furthermore, the design of experiment in Lab III was more demanding for the students than in 
earlier Labs.  
It is recommended that the instructors of Labs I, II and III should give more time to Introduce and Re-enforce the 
concept before assessment.  
• Similarly, outcome C was achieved in four courses, but the students’ performance was lower in the Final Year 
Project where the evaluation was more demanding. 
It was recommended that instructors should meet to ‘calibrate’ their questions to give similar level of evaluation 
for the outcomes. 
•    In general, Outcome A was not achieved - based on the average percentages. Sub-outcome A1 was achieved in two 
courses, with average of 81% while it was far below the target in other two courses with average of 48%. Overall 
average in the four courses was 64%. This is important due to the fact that part of the low performance was in a senior 
course. Sub-outcomes A2 and A3 have overall averages of 57 and 63 respectively. Both minor and major changes were 
recommended to improve the students’ performances. 
o Minor: It was recommended that the instructors should (i) improve their respective deliveries, (ii) give more 
emphasis on the importance of application rather rote learning by the students and (iii) review previous relevant 
topics before assessment and give timely feedback to the students. Based on the analysis of the results and 
discussions by the instructors, it was realized that different instructors have different understandings on how to 
assess some outcomes. It was agreed that instructors who assess sub-outcomes A1, A2 and A3 should meet to 
‘calibrate’ their questions so that the students may be assessed in a similar approach. 
o Major: To make it easier to identify sources of the students’ low performances, it was recommended that (i) 
separate courses (Engineering Thermodynamics and Heat Transfer) may be given to CHPE and PNGE students. 
(ii) The Principle of Chemical Process should be taught before Engineering Thermodynamics. This makes it 
easier to properly introduce some concepts before assessment in later courses.   
 
Table 4 Distribution of Student Responses 
 
1 strongly disagree
2 disagree
3 not sure
4 agree
5 strongly agree
percents111 11
SN QUESTIONS 1 2 3 4 5 1+2 4+5
1 apply knowledge of mathematics 0 1 3 11 9 4.2 83
2 apply knowledge of science 0 3 2 13 6 13 79
3 apply knowledge of engineering 0 1 2 7 14 4.2 88
4 design experiments 0 3 5 12 3 13 65
5 conduct experiments 0 3 7 12 2 13 58
6 analyze and interpret data 0 1 8 10 5 4.2 63
7 present experimental findings 1 2 7 12 2 13 58
8 design a component 1 3 3 12 5 17 71
9 design a system 1 3 4 13 3 17 67
10 design a process 0 4 2 13 5 17 75
11 identify engineering problems 1 0 2 17 4 4.2 88
12 formulate engineering problems 1 1 4 16 2 8.3 75
13 solve engineering problems 1 0 2 16 5 4.2 88
14 understand professional responsibilities 1 1 2 13 7 8.3 83
15 understand ethical responsibilities 1 0 3 12 7 4.3 83
16 produce effective written communication, few mistakes 1 3 3 10 6 17 70
17 produce effective written communication, no mistakes 3 5 8 4 2 36 27
18 produce effective written communication, many mistakes 2 10 2 7 1 55 36
19 produce effective oral communication, confidentally 0 2 4 12 4 9.1 73
20 adapt presentation style and content to match the audience 0 0 3 12 8 0 87
21 identify the current issues confronting the CHPE 0 2 3 14 4 8.7 78
22 evaluates alternative engineering technology solutions 0 2 2 17 2 8.7 83
23 use modern engineering tools necessary for engineering practice 0 1 1 15 6 4.3 91
24 Written instructional materials, e.g. textbooks and/or handouts, used in the CHPE Program were helpful 1 4 3 13 2 22 65
25 overall, instructors explained the course material clearly 1 1 5 14 2 8.7 70
26 generally, instructors were available during office hours 0 2 8 9 4 8.7 57
27 overall, instructors were helpful when I pointed out my difficulties in their courses 0 1 8 10 4 4.3 61
28 overall, instructors encouraged me to think rather than just to memorize 0 4 7 10 2 17 52
29 overall, instructors stimulated my interest in the subject matter of their course 0 1 8 12 2 4.3 61
30 overall, instructors encouraged questions and discussions 0 2 6 10 4 9.1 64
31 course assessments, such as tests / quizzes / assignments / reports, helped me find my strengths and weaknesses 0 5 2 15 1 22 70
32 overall, teaching aids, such as whiteboards / audio-visuals / computers, were effective 0 2 4 15 2 8.7 74
33 overall, instructors provided helpful feedback about marked tests / quizzes / assignments 4 1 5 11 1 23 55
34 my overall expectations from the program have been met 0 1 4 18 0 4.3 78
35 overall, the instructors in the program are good teachers 0 2 4 14 3 8.7 74
36 overall, I learned a lot from the CHPE program 0 2 3 13 5 8.7 78
May 2012
Sultan Qaboos University
College of Engineering
Petroleum and Chemical Engineering Department
Final Year Student Exit Survey on Chemical and Process Engineering Program
 
360   Baba Jibril and Omar Houache /  Procedia - Social and Behavioral Sciences  102 ( 2013 )  352 – 360 
3.2. Indirect Assessment I: Final Year Student Exit Survey  
 
A sample of the final year students was given questionnaires on the Students Outcomes (SOs) (questions 1 - 24) and 
students’ opinion about the instructors and the program (questions 25 – 36) (Table 4). Most of the SOs (A and C-K) have 
been achieved satisfactorily (more than 70% of students either agreed or strongly agreed). The outcome B turned out to be 
low (average of 61%). None of the sub-outcome of B was achieved. Similarly, sub-outcomes C2 was not been achieved. It is 
also clear that some of the students are not satisfied with availability of the instructors during office hours and quality of the 
feedback the received.  
 
Recommendation for improvement:  
• The instructors of the labs should improve their deliveries to achieve outcomes B.  
• Since the same outcome was achieved using Direct Assessment I, the students confidence may need to be improved.  
• The instructors were encouraged to interact with the students more effectively. Use of modern Teaching Techniques (such 
as Problem-Based Learning) may be increased. 
Conclusion 
Assessment is a very important requirement for Continuous Quality Improvement. The necessary preliminary preparation 
of an effective assessment –course plan, setting the course objective, course outcome, teaching method, etc- are daunting 
tasks for the faculty members. We have demonstrated that although most of the Student Outcomes as state by ABET are 
rather general and difficult to assess, they can be divided into more specific sub-outcomes that are more amenable to 
measurement. In addition, such sub-outcomes could be mapped to the core courses in the curriculum. After such mapping, 
for assessment purpose a sample of 2-5 of the sub-outcomes could be measured and recorded. Overall, each sub-outcome 
was measured 2-5 times at different courses throughout the program. This simplified approach makes it easier for the faculty 
members and give adequate data for evaluation and corrective actions. The same sub-outcomes were indirectly measured 
using questionnaires. Although most outcomes were achieved using both direct and indirect measures, outcomes A and B 
exhibited contradictory results. Outcome A was not achieved using direct measure, but when asked indirectly, the students 
appeared to be confident that they could apply Mathematics, science and engineering. On the other hand, while using direct 
measurement, the outcome B was achieved, the student appeared less confident in designing/conducting experiments and 
interpreting the data. Upon discussion with the courses instructors, it was clear that aspects of the courses that deal with the 
designing of experiment were not properly introduced and re-enforced before assessments. Recommendations were given on 
how to improve both outcomes A and B. Thus, using this simplified approach we were able to assess and evaluate the 
program in two semesters. Corrective actions have been implemented. The effects of this will be observed next semester. 
This approach gives a simple and sustainable process for continuous quality improvement. 
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